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(54) DISK ARRAY SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a security function equal to 
a conventional LUN security in a disk array connected to a network 
by iSCSI technology. 

SOLUTION: This system is provided with a means for holding a 
plurality of IP addresses inside the disk array, a means for making 
the IP address correspond to an LU, and a means for filtering 
transfer by watching the IP address to be used for transfer. Then 
the IP address is made correspond to the LU and the permission/no 
permission of transfer is set for every set IP addresses by a 
managing terminal, transfer, thus the filtering based on the IP 
address corresponding to the LU is realized on the disk array and a 
router. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the disk array system which has two or more disk units arranged in the shape of 
an array. This disk array system The network interface which performs I/O with a host by iSCSI, 
The disk array controller which controls a disk array system, A means to hold two or more IP 
addresses, and the means which matches an IP address and Logical unit. It has a means to filter 
this transfer by the IP address used for a transfer. The disk array system characterized by for 
the directions from an administration terminal performing Logical unit and an IP address, and 
performing transfer filtering by the group of matching, a source IP address, and a destination IP 
address. 

[Claim 2] The network system characterized by performing transfer filtering corresponding to 
Logical unit with the directions from this administration terminal in the network system equipped 
with the disk array system according to claim 1, the administration terminal which manages a 
disk array system, and the router which connects a network mutually by performing transfer 
filtering by the group of a source IP address and a destination IP address on a router. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the access security of a disk array system 
especially mainly with respect to the control system for the disk array system used as a storage 
system of a computer system. 
[0002] 

[Description of the Prior Art] It is the storage which raised dependability by adding redundancy 
data to data while a disk array system is also called RAID (Redundant Arrays of Inexpensive 
Disks), takes the configuration which has arranged two or more disk units in the shape of an 
array and processes the lead demand (read-out demand of data) from a host, and a light demand 
(write request of data) at a high speed by juxtaposition actuation of a disk. A disk array system 
By the class and configuration of redundancy data It is classified into five level (paper:). [ "A ] 
Case for Redundant Arrays of Inexpensive Disks(RAID)", David A.Patterson and Garsh Gibson 
and and Randy H.Katz, Computer Science DivisionDepartment of Electrical Engineering and 
Computer Sciences and Universityof CaliforniaBerkeley ACM SIGMOD pp.109-116 1988. 
[0003] The disk array system is equipped with the disk group which consists of two or more 
disks. In order to realize the above disk arrays, it is necessary to change the read/write demand 
from a host into a read/write demand on each disk, to distribute data to each disk at the time of 
a light, and to perform data distribution / set control which gathers data from each disk at the 
time of a lead. Suppose that such control is called disk array control. 

[0004] The read/write demand from a host is performed in the Logical unit unit generally called 
LU (Logical Unit). 

[0005] The dedicated interface has been used in connection with a mainframe, and, as for the 
interface which connects a disk array with a host, SCSI (SmallComputer System Interface) and a 
fiber channel have been used by connection with an open system. However, the demand of 
wanting to connect storage is increasing in the network which spread explosively by the Internet 
in recent years using IP (Internet Protocol) as a protocol, the specification of iSCSI (Internet 
SCSI) which carries a SCSI protocol on IP is examined in IETF (Internet Engineering Task Force), 
and it will be draft~satran-iscsi-01.txt as Internet-Draft as of June, 2000. It is opened to the 
public. 

[0006] With IP storage technique which makes iSCSI an example, if the direct continuation of a 
storage device becomes possible in IP network, the access nature to the storage device 
containing a disk array system will improve by leaps and bounds. 
[0007] 

[Problem(s) to be Solved by the Invention] By the iSCSI technique, direct continuation of the 
disk array system is carried out to IP network, and when the calculating machine on IP network 
to a disk array system becomes accessible simply, the opportunity of unlawful access will also 
increase so much, and the security function which prevents unlawful access becomes important 
[0008] When the host and the disk array system were connected in the network only for storage 
which consists of fiber channels and is called SAN (Storage Area Network), the security in data 
transfer was raised using the LUN security function in which consider that access from other 
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than the host who set up beforehand to a certain LU is unlawful access, and it is not received. 
About the LUN security function, it is indicated in JP,1 0-333839 A 

[0009] When a SCSI protocol is encapsulated inside IP, it becomes impossible however, to 
specify LU simply with an iSCSI technique only by seeing the packet of IP which flows a network 
top. In order to specify LU of an access place, and the host of an accessing agency, when it is 
necessary to analyze the packet of iSCSI of the TCP packet in an IP packet which is in inside 
further and a disk array system is connected to IP network by iSCSI, the technical problem that 
it becomes difficult to realize the same LUN security function as usual occurs. 
[0010] Moreover, in IP network, various security functions are mounted in the router which 
interconnects each network. However, if those functions remain as they are, they cannot be 
used for the security of a disk array system, on the assumption that IP. 
[0011] The purpose of this invention is to realize a security function equivalent to the 
conventional LUN security in the disk array connected to IP network using an IP address with an 
iSCSI technique. 

[0012] Another purpose is in the thing of this invention for which a router realizes security 
equivalent to LUN security further, without adding a hand to the conventional router. 
[0013] 

[Means for Solving the Problem] In the array mold disc system which has two or more disk units 
which have arranged this invention on an array in order to attain said purpose The network 
interface which is connected to IP network and understands an iSCSI protocol, For the disk 
array controller which performs disk array control, in addition, a means to hold two or more IP 
addresses to one network interface, A means to match and manage LU inside an IP address and 
a disk array, and a means to judge whether the transfer is an unjust transfer by the group of the 
IP address of the source and the destination, and to filter based on a setup given beforehand are 
established. 

[0014] Moreover, the function which carries out matching mapping of two or more IP addresses 
and LUs which the disk array other than a disk array function manager holds to the 
administration terminal which had managed the array mold disc system conventionally, and 
notifies a result to a disk array, and the function for which host to match whether it is accessible 
at which LU, to manage it on IP address level, and to set up the group of the IP address of LU 
with an accessible host at a network router or a disk array are prepared. 

[0015] Thereby, since a disk array can know the group of the IP address of a just transfer, it can 
cancel the transfer by the group of inaccurate IP with a means to filter the unjust transfer 
prepared in the interior. Since LU is matched with the IP address, this is a security function 
equivalent to the conventional LUN security. 

[0016] Similarly, since a network router can know the group of the IP address of a just transfer, 
it can cancel the transfer by the group of inaccurate IP by the function of packet filtering which 
it has from the former. Since LU is matched with the IP address, this is a security function 
equivalent to the conventional LUN security. It is effective in the ability to cancel the still more 
unjust transfer on the network router of the disk array exterior. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail. 

[0018] First, the configuration of the operation gestalt of this invention is explained using drawing 
1. 

[0019] In drawin g 1 , a host A100, a host B110, a host C120, and a host D130 are hosts who 
advance a read/write demand to a disk array 200, and output and input data. A disk array [ in / 
in 200 / this invention ], the router whose 300 is equipment which connects a network mutually, 
and 400 are the administration terminals of a network and a disk array 200. A network A500 and 
a network B510 are networks which became independent, respectively, and are mutually 
connected by the router 300. Although the host A100 and the host B1 10 exist on a network 
A500, they are accessible by minding a router 300 to the disk array 200 which exists on a 
network B510. A network A500 and a network B510 are networks which use IP as a protocol. 
[0020] The internal-block Fig. of the disk array in this invention is shown in drawing 2 . The disk 
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array 200 is equipped with the network interface 210 which is connected to IP network and 
understands an iSCSI protocol, two or more IP address maintenance means 212, the IP address- 
LUN matching means 214, IP filtering means 216, the disk array controller 220, and the disk unit 
group 230. The disk array controller 220 is a part which performs disk array control including 
control of data I/O with a host, control of data division / integration peculiar to a disk array, and 
control of I/O of data with a disk unit group, and is equipped with the program ****** memory 
222 which controls a disk array, MPU224 which performs a program and controls the whole disk 
array, and the disk cache 226 which buffers data transfer disk unit between groups with a host 
temporarily. The disk unit group 230 is constituted by two or more disk units allotted on the 
array. 

[0021] In this operation gestalt, it shall have Logical unit LU 0-232, LU 1-234, LU 2-236, and LU 
3-238 which were constituted by RAID of a simple substance disk or two or more disks. 
[0022] Next, two or more IP address maintenance means 212 which is the description of this 
invention, the IP address-LUN matching means 214, and IP filtering means 216 are explained. 
Only one IP address was usually conventionally assigned to one network interface. This is 
because there were many network devices which do not support two or more IP addresses and 
it was difficult to assign and apply two or more IP addresses to one network interface. However, 
this problem is solved when IPv6 on condition of assigning two or more IP addresses to one 
network interface spreads. The disk array 200 of this invention makes it possible to assign two 
or more IP addresses to a network interface 210 by having two or more IP address maintenance 
means 212. The IP address-LUN matching means 214 matches the IP address which is a 
network identification child, and LUN (LU Number) which is the logical unit of disk accessing and 
is a substantial disk identifier. With this operation gestalt, a system administrator performs the 
matching of a what No. IP address is made to correspond to which LUN itself, and the result of 
matching is notified to the IP address-LUN matching means 214 through an administration 
terminal 400. This matching is managed with an IP address-LUN mapping table 500 like drawing 
4 . 

[0023] An example of matching of an IP address and LUN is shown in the IP address-LUN 
mapping table 500 of drawing 4 . Here, although it is a long digit string with the semantics as a 
network address properly speaking [ an IP address ], in this operation gestalt, an IP address shall 
be expressed as a digit string of 4 figures for explanation. In the IP address-LUN mapping table 
500, IP address 510 and the LU number 520 are matched, the example expressed here — an IP 
address — "0000" and LU number — "LU0" is matched and "0002" and "LU3" are similarly 
matched [ "0001 " and "LU1" ] for "0002" and "LU2." Although LU2 and LU3 are matched with 
the same IP address"0002" here, and this is another LU as Logical unit, it is because it is the 
group of LU accessed on the conditions same in network, so the same IP address is assigned. 
Although LU2 consists of RAID1, high-speed access of it is attained, LU3 consists of RAIDS and 
this is accessed by the host with LU2 and LU3, when high-speed access is required, when LU is 
distinguished by the use application and LU2 accesses as LU3 is usually used, it is effective. 
[ same ] 

[0024] The filtering function by the IP address which returns to drawing 2 , judges that IP 
filtering means 216 is a transfer unjust when it was the group to which one function in the 
packet-filtering function mounted in the usual router and an IP packet are investigated, and the 
group of a source IP address and a destination IP address is set beforehand and is the group 
which is not set up by making the transfer just, and repeals the transfer is realized. A system 
administrator sets the group of a just IP address as IP filtering means 216 through the IP 
address security setting up function 416 of an administration terminal 400. 

[0025] The block diagram of the administration terminal 400 in this invention is shown in drawing 
3 . Although the administration terminal 400 has the managed software 410 in the interior and 
realizes various managements by this, in addition to the disk array function manager 412 which it 
has conventionally in the managed software 410 in this operation gestalt, it is equipped with the 
IP address-LUN mapping function 414 and the IP address security setting up function 416. The 
disk array function manager 412 is a program which communicates with a disk array 200, gives 
support of LU creation, LU disconnection, etc., and manages a disk array 200. An IP address- 
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LUN mapping function has the IP address-LUN mapping table 500 shown in drawing 4 , and 
performs matching of actual IP address 510 and the LU number 520. Matching same as a disk 
array 200 is performed by telling matching of the IP address which the IP address-LUN mapping 
function 414 performed, and LU number to the IP address-LUN matching means of the disk 
array 200 interior. The IP address security setting up function 416 realizes the filtering function 
by the group of an IP address by having the table 600 corresponding to accessible LU as shown 
in drawing 5 , and setting the group of LU as a router 300 and IP filtering means 216 of the disk 
array 200 interior with the accessible host obtained from this table. 

[0026] The table 600 corresponding to accessible LU shown in drawing 5 is a table with the item 
of IP address 640 corresponding to a host 610, host IP address 620 showing the host's IP 
address, accessible LU630 showing LU which can be accessed by the host, and LU showing the 
IP address corresponding to the LU. In the example of drawing 5 , Host A has IP address"0100" 
and shows the accessible thing to LU0 matched with IP address"0000." Host B is accessible to 
LU2 and LU3 which had IP address"01 10" and were matched with IP address"0002" similarly. 
Thus, when a host is accessible to two or more LUs, the host will occupy two or more lines of a 
table. 

[0027] Next, the actuation in this operation gestalt is explained. First, a system administrator 
uses the disk array function manager 412 of an administration terminal 400 at a certain host 
based on what access is predicted for what disk capacity from the need and which host, and a 
system design, specifies a RAID configuration, capacity, etc., and LU is created in a disk array 
200. It differs from the former that a system administrator specifies the IP address which 
becomes an identifier at the time of accessing the LU from matching and a network in case LU 
is created here. The specified IP address is matched with LU by the IP address-LUN mapping 
function 414, and the matching is notified to the IP address-LUN matching means 214. Moreover, 
the matched IP address is notified to the host who accesses the LU. In case a host accesses 
the LU, he accesses the matched IP address by specifying it as the destination. 
[0028] With this operation gestalt, four LUs, LU 0-232, LU 1-234, LU 2-236, and LU 3-238, are 
created, and suppose that IP address"0000", "0001", "0002", and "0002" are matched with 
each. This matching is expressed by the IP address-LUN mapping table 500 of drawing 4 . 
Although LU2 and LU3 are another LUs which consist of RAID1 and RAIDS, since they are a 
group to which access equivalent in network is carried out, they are matched with the same IP 
address. 

[0029] The IP address-LUN mapping function 414 and the IP address-LUN matching means 214 
hold the IP address-LUN mapping table 500 inside. 

[0030] With this operation gestalt a host C120 shall access LU 1-234, LU 2-236, and LU 3-238, 
and a host D130 shall access [ a host A100 / LU 0-232 / a host B110 ] LU 1-234 to LU 2-236 
and LU 3-238. From here, the IP address security setting up function 416 creates the table 600 
corresponding to accessible LU. A system administrator inputs the information which host 
accesses which LU. As shown in drawin g 5 , a host's A100 IP address is "0100", "0110" and a 
host C120 have "0120" and, as for a host D130, a host B1 10 has the IP address of "0130." The 
system administrator knows beforehand a host's IP address accessed to a disk array 200. The 
table 600 corresponding to accessible LU means that access of the group of each line is 
permitted. The IP address security setting up function 416 Based on the table 600 corresponding 
to accessible LU, a router 300 and IP filtering means 216 are received. The transfer between IP 
address "0100" and "0000" (between hosts LU [ A100 and ] 0-232), The transfer between 
"0110" and "0002" (between hosts LU [ B110 and ] 2-236 and LU 3-238), The transfer between 
"0120" and "0001" (between hosts LU [ C120 and ] 1-234), It is specified that it permits 
"0120", and a transfer (between hosts LU [ C120 and ] 2-236 and LU 3-238) of a between and 
the transfer between "0002" "0130" and "0001" (between hosts LU [ D130 and ] 1-234). In 
addition, since both a host C120, a host D130, and the disk array 200 are on a network B510, a 
transfer in the meantime does not mind a router 300. Therefore, it is not necessary to specify 
that it grants a permission to a router 300 about the transfer between IP address "0120" and 
"0001", and "0120", and a transfer of a between and the transfer between "0002" "0130" and 
"0001." 
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[0031] Since the function which investigates the source IP address and destination IP address in 
an IP packet and filters the unjust transfer which is not permitted is one function of packet 
filtering with which the conventional router is equipped, in this invention, a new function is 
unnecessary and extraordinarily [ a router 300 ] usable in the conventional router. 
[0032] By the above-mentioned setup, in case a host A100 accesses LU 0-232, the IP packet of 
source IP addressed 00 "destination IP address" 0000" is used. Since it is set up so that the 
transfer between IP address "0100" and "0000" may grant a permission in a router 300, it is 
regarded as a just transfer, and similarly, it is judged with it being just also with IP filtering means 
216 in a disk array 200, and the usual access processing is performed. 

[0033] In order that it may carry out also here and a host B1 10 may access LU 0-232, supposing 
it uses the IP packet of source IP address"0110 "destination IP address" 0000", since a 
permission is not granted in a router 300, it will be regarded as an unjust transfer and the 
transfer between IP address "0110" and "0000" will be canceled. 

[0034] In order that a host B1 10 may access LU 0-232, supposing it uses the IP packet of 
source IP address"0110 "destination IP address" 0002" Although a router 300 will let this 
inaccurate packet pass since it cannot recognize LU inside an IP packet but recognizes only an 
IP address Since it turns out that IP address"0002" and LU0 are not matched in the IP address- 
LUN mapping table 500 of the IP address-LUN matching means 214 in a disk array 200 In the 
disk array 200 interior, it can consider that this transfer is an unjust transfer, and it can be 
canceled. 

[0035] In the disk array which is connected to IP network by the above configuration and 
actuation with an iSCSI technique according to this operation gestalt, a security function 
equivalent to the conventional LUN security is realizable with the group of the source IP address 
in an IP packet, and a destination IP address. 

[0036] Moreover, in the router which connects a network mutually, a security function equivalent 
to the conventional LUN security is [ the exterior of a disk array ] realizable with the group of 
the same IP address. 

[0037] Furthermore, from a host, since the same environment as I hear that it is visible to that 
there are two or more disk arrays and equivalence, it is and there are many disk arrays can be 
built by one disk array, it is effective in the unitary management of being attained and lowering 
the management cost of a disk array more cheaply, to match an IP address for every LU. 
[0038] Furthermore, it is possible to shift the whole IP address which matched large LU of a load 
when shifting to another interface or another equipment, and from a host, after becomes 
accessible in the same environment and is henceforth effective in henceforth being easily 
realizable. 

[0039] In addition, in this example, although the transfer of the management information from an 
administration terminal 400 to a disk array 200 and a router 300 is performed through the 
network B510, management information may be transmitted using the dedicated line 710 which 
connects a router 300 to the dedicated line 700 and administration terminal 400 which connect a 
disk array 200 to the administration terminal 400 instead of a network B510 as shown in drawing 
6 . Dedicated lines 700 and 710 are realizable by for example, a serial communication line etc. 
[0040] moreover, the IP address corresponding to LU 1-234 in this case although LU 1-234 is 
accessed in this example by only the host on a network B510 — if "0001" is made into an 
effective local address only on a network B510, the data transfer of going away to an outer 
network through a router about LU 1-234 will be lost, and will serve as insurance in security. 
[0041] Moreover, although the host explained in this example in the example which becomes an 
initiator and accesses a disk array, the data transfer from which the disk array became an 
initiator is also considered for the long distance backup through the Internet etc. In such a case, 
a security check can be carried [ in / as well as this example / the data transfer from a disk 
array 200 to the equipment on an external network ] out by filtering by the group of a transfer IP 
address on a router 300 by matching the IP address for initiators with LU for backup. 
[0042] Moreover, although explained with this operation gestalt that the host had a single 
network interface, a host has two or more network interfaces, and even when using another IP 
address for each, it can realize similarly. Furthermore, when a host assigns two or more IP 
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addresses to one network interface and changes a usage for every IP address, as two or more 
hosts exist, it can realize. 

[0043] Moreover, although it was explained with this operation gestalt that the disk array had a 
single network interface, even when a disk array has two or more network interfaces and uses 
another two or more IP addresses for each, it can realize similarly. 

[0044] Moreover, although the IP address-LUN matching means 214 and IP filtering means 216 
were formed in the disk array 200 with this operation gestalt these may not be prepared but an 
applicable function may be realized by MPU224 and memory 222. 
[0045] 

[Effect of the Invention] A means by which two or more IP addresses can be held to the network 
interface of a disk array according to this invention as stated above, The means which matches 
LU and the IP address inside a disk array, and the means which looks at the group of the source 
IP address of an IP packet and a destination IP address, and can filter a transfer are established. 
It is supposed to a transfer of a host and LU that the IP address matched with LU is specified as 
a destination IP address, and is transmitted. When an administration terminal sets up the transfer 
[ an IP address, mapping of LUN, and ] of the group of which source IP address and destination 
IP address are permitted An unjust transfer can be canceled now by investigating the group of a 
source IP address and a destination IP address with a disk array and a router. The effectiveness 
that security equivalent to the LUN security conventional in the router top of the exterior of a 
disk array and a disk array is realizable is acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the network configuration Fig. of this invention. 

[Drawing 2] It is the internal-block Fig. of the disk array in this invention. 

[Drawing 3] It is the internal-block Fig. of the administration terminal in this invention. 

[Drawing 4] It is drawing showing the mapping table of an IP address and LUN. 

[Drawing 5] It is drawing in which a host shows the table of accessible LU. 

[Drawing 6] It is the network configuration Fig. of another configuration. 

[Description of Notations] 

100 [ — Host D, 200 / — A disk array, 300 / — A router, 400 / — An administration terminal, 
210 / — A network interface, 212 / — Two or more IP address maintenance means, 214 / — 
An IP address-LUN matching means, 216 / — IP filtering means. ] — Host A, 110 — Host B, 
120 — Host C, 130 



[Translation done.] 
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^ffltcct o tell ? ^ y >^^fTP - <h £&g*<h-r£ 

T^X^7Hy7fAo 
[it#Ji 2 ] fl|$JH 1 IBISOxV X ^ 7 W yXfA 

-*±T!£i£7c;I P7Kl/X^teM5feI P7K1/X©ffl 

v Y \Z#& lsfz&j£7 ^ to* U >^£?t pCi: £ 
T£*«y h7-^yXrA 0 

[0 0 0 1] 

— * vXxACOfHItv'X^A £ ITffll^tlSr^ X ^7 
[0 0 0 2] 

[«£*C7)S»] xVX^7l/-f ~>XxAte* RAID 
(Redundant Arrays of Inexpensive Disks) ^t^te* 

n. xtmmzyu^mzmwLtzMtii&t 

*X K^e»C0>J-K^ (x-^O^tBL^fc) 
te^Zf^-thm^ (x-^OS^jA^g^) £xVX^ 

k^- 9 zttm-? c t teefc -o xmm&zfat £ ittz 

*<7)^£#S/*l;iefc0 5-D(Dl"<)UZttm$tlT^Z> 

(§&X:"A Case for Redundant Arrays of Inexpensiv 
e Disks (RAID)", Davi d A. Pat terson, Garsh Gibson, a 
nd Randy H. Katz. Computer Science DivisionDepartrae 
nt of Electrical Engineering and Computer Science 
s, Universi tyof California Berkeley ACM SIGMOD pp. 
109-116 1988) o 

[0 0 0 3] f'(X^7HyXfAMt0T^^ 
^b&3xVX^P£{i;iT^£o ±.tl<D£ote^ j X 

^77 u-r zmm'tzrzibizte. ^h^bou-hv? 
^^^sx^x^^bir-^^m^r^^-^^^ • id 



v<\ mm tw&c 

[0 0 0 4] *X hd^CDU-H/^-r 
WICLU (Logical Unit) £m$tl2>mm^-y 

[0 0 0 5] ^Xh<!:f^X^7H^^'f>^ 

i-X^ ^--y>yXfAc!:^t1JSCS I (So 
allComputer System Interface) ^>7 y <i 
fflt^tlTtL £Z\?>tf. ifi¥< >^-*y McJ:9 
^fSMlC^RLfc, I P (Internet Protocol) £;/□ 

fc^t^^g^B^ot^O, I P±CSC S I <D7 
n hzul,£gH*£ i S C S I (Internet SCSI) t^o 
Mfetf I ETF (Internet Engineering Task Force) 
(Cfc^T&ft^n, 2 0 0 0^6£<2^TCInternet- 
Draft£LTdraH-satran-iscsi-01. txt rt^Bi^tl 

[0 0 0 6] iSCSI$-«miPXhl/-yg 
m\Z^0, I P^7 h7-^7(a h U— >?x/WX^a 
xVX^7l^£>XxA£^frX 
hU~^xA<X^CD7^irX^^ffl^^^]±T^o 

[0 0 0 7] 

[%0j7>W*bct^i:r^^] iSCSlSffiHJ; 
I P*y h7-^i:f^X^7K yXfA^iS 
I P^-y h»7-^±c7)tf^^bx^X^7 
KS/XxA^f§!*{c7^-trX^(C^:^ch, ^tlfc^ 
^FiE7^irXco^t)it7^T^c:(h < h^:0, ^IE7^ir 

[0 0 0 8] yr^A'ft^TM^nSAN (Stor 
age Area Network) £m$tlZ>X h U— z/#fffl(D*y h 
7-^T*X ^J:^X^7H yXfA«$ 

&^7c*X h^n^£<^7£iiX£^IE7^iiX<h^& 

'J T*>r fiStglC^^T^. 4$fl¥ 10-333839 
[0 0 0 9] i SCS Ift^CcfcrK SCS 

i c^yp hzuw i pco^ic^^^ft^nxL^^ 

X5t(7)LU4Dct^7^-trX7T:^^X h^^-T^^tC 
ti, I P/^y hOtplZ&ZTCPrttry hCO^b^^ 
(C^-g) i SCS I <Dn>ry h£»W-T<S&g/^&C>, i 
SCSI l;J:-9Tf^X^7KyXfA^ I P*vh 

[0 0 10] £tz. I P*<y h^-^Tti, 
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[001.1] *SWOB«H iSCSIftfgTIP* 

^ hy-^tautsn^x-f fc*viT, ip 

[0 0 12] *5£W<D2t>\Z*>? lOCDgftte, '&&(D 
[0 0 13] 

[^s^^ftT^fca^o^g:] mmB#)*mf&-rz>%> 

HnTHiT^^yXfACfcW, I P^y 
h^-^tcJg^^n iSCSl7o hnM»T6^7 

-^>*7x-xi::«s<b i P7 Kux*«*rr*^ 

St. I P7 KlxXt^X^7U-frtBSOLU*j*lS 

^<E2l7Et<ES|jt<Z) I P7 KUXOffilCcfcD^OKig 
#^IEft4teirc&£^ £*JK L7^M'J>mfg 

[0 0 14] «7K^X^yXrA^f 

(C, f^^7K^«8naSWIP7F^i:L 
Ut*i*Kft»V^ tf >^ bSS^-f X^7 tCil 

ar^esffit, £<z>*x ha*£©LUk:7£-fexnjfigT 

U 7^±:X^£T&£*X htLUCO I P7 Kl/X<7) 

[0 0 15] CfttC«fc07^X£7Ktt, lE^ftfciH 
01 P7 KUX<7)ffl£&3£trtn:£3(£>T, rtSSfctt 

ft i p^ffl«cJ:^tej||^«^-rsc:t^T^^o lu^ 

I P7Kl/XiWM^TI/^OT\ £ftttfi£3fcG>LU 
[0 0 16] iESft^jt 

cd i P7 KUxcE>ia£fti<5;r ta«T**<zm fiE&^e 

ft I P<Dmz£Z>m&$:WLmTZ>ZtftT~ZZ>o LU£ 
I P7 KUXt^ttttT^CDT. cntt«(7)LU 

IC7VX^7U^g|5e>**;/ h7-^;i/-^±T^FIEft 
[0 0 17] 

[0 0 18] *r. ^%«a>H)K^flB^«tt«:ia l £18 



[0019] SlK^T. *XhA100, *XhB 
110, «hC120, ^XhDl 3 0H 
7l^ 2 0 0IC#LTU-K/^h^R£aiU 
*CDAm^£fT5*XhT&<5o 2 0 Ott*55MlC*5Jt 
5r^X^7H, 3 0 0te*y h »7-^*ffiS*C»tt 

>fX^7K 2 0 0©fISS*T*5. ^7h7-^A 
5 0 0 t**y h7-^B5 1 0tt*ft«lttSfcLfc*«y 

l^S. *X HA 1 0 0^5ctr/^X hB 1 1 OfcL h 
7-^A5 0 0±IC#aEbT^£>#, il/-^3 0 0^ 

"T^CtlC^O, *7K7-^B5 io±i:M-r^f 
^X^7K 2 0 0^7^-tiXpItgtft-pTl/^. *y 

h7-^A5 0 0Wyh7-^B510H 7P 
J^IT I P&flJ^**y h7-^T^§p 

[0 0 2 0] S2(C*%^(C^^^x>f 7^77K0rt 
gfT'Dy^S^I-, f^X^7H 2 0 0fl IP* 
y h 7-* ic&jjgsn iSCSI^Dh =UU£flrr<5* 
7h7-^^f>^7x-72 10t, »»I P7HUX 
ffifi^g:2l2t, IP7HUX-LUN^M^g 
214t> IP7^;^'J>y¥g2 16^ r^Xj? 
7K3>hD-72 2 0«h, r^X^MS2 3 0t 
£<I*_T^£o f^X^7K3>hP-72 2 0H 
*X hdiOf- PAttitKOmW* f>fX^7K^0 

Am*©»jiap*$tr5 ? >rx^7u^»jp$fT'5a5*arT* 

2 2 2 t, ya^^A^^fTbT r ^X^7K^(7)$iJ 
W*fT 9MPU2 2 4 t, ^htf^X^glffl(D 
T"^feM-P$A77 7U >^-T^)^^X^^^^V 

22 2 6 ^^1^. f^X^gfSf2 3 0il 7 

[0 0 2 1 ] *S«fi«||fc*3^Ttt. I#f^^5 

7hLU0-232, L U 1 - 2 3 4 , LU2-23 
6. LU 3 - 2 3 8«A^^tn o 
[0 0 2 2] ^tC, *5EWO»«T»-5tt» I P7HU 
X«S?g2 12, I P7Ki/X-LUNW«ftW¥8 
2 14, I P7^WJ>yf&2 1 6^O^Tfi»0^-r 
S£*Wil^. -0^7h7-i7<>^7x-X(: 
tt-OOI P7 KI/XCD^£#J9^TT^£o cnil, 

h7-^< >^7x-XiC*g3&<£> I P 
7 K \s7s&m0 %TTMm-?Z>C ts^HLd^fcfcJ&T 
$>-So L^Lft^b, -0^)^7K7-^^f>^7x- 
XlCfg&CDI P7 KUXSrSJO^T^dt^^^frS 
I P v 6^«R-r^dt(Cckr). C<OH)B«»?S$n 

*»«0)rVX9 7K 2 0 0H 1 P7HU 
X^?g2 l 2^o^ < !:{: t j:0, ^7h9-H> 



^7x-X2 1 OiCiS&cOI P7Hl/7^JO^T§C 
t&*imtLT^Zo I P7 KUX-LUN^JStttt^ 
ft2 1'4H h^-^SiJ^Tfc* I P7 HUX 

-f ^ftflH^fc^LUN (LU Number) <D*t 

*s#jWt^ ^s*s*4 o o s*bT»jBft»ott« 

#1 P7HlxX-LUN»JK(*^S2 1 4{Cffi£]£n 
CO^jfcftim B4©i5aiP7KI/X-LU 

[0 0 2 3] I P7Hl/Xd:LUN0^tt^]$: 
B40I P7Hl/X-LUN77tf>^f-7il/5 0 0 
Cit. uCT, IP7FI/^tt**ft5tf*yh7- 

IP7Hl/XS:8t'b©fr5. IP7HUX-LUN 
77t:>^f-^5 0 0TH IP7HI/X5 10t 
LUtf 5 2 0$»MWTW. EHKl^SftT^S 
«Tf«, IP7HUr 0 0 0 0" tLU#^" LU 

o" awawtsn. mm\z" 0001" t" lui" 

fr\ " 0 0 0 2" LU2" " 0 0 0 2" t" L 

wii; i P7Ki/x" 0002" i^M^^nti^ 

:tlttllla-7 htUTttffl©LUT*^ * 

&2>fztf>. Hi;iP7h*l/Xea0fioTMd^tft 
£ 0 LU2^RAIDlt*$ngS 
&7^ilX#Wf&£&oT3D9> LU3^RAID5t 
M^nX^T, LU2. LU 3 tfetraU^X h^<E> 
7^irX^n^^JSa^7^irX^g^^LU2 

<fc 0 L U £ ES'J L T 7 £ ir X T£ <fc 5 fc»£tc 

[0 0 2 4] i2 tCMoT, I P7^WJ>^82 

*u >^«ffiort©— tsfig, i PW7 h&m^umTi 
i P7Fi/x^fti P7Ki/xco*a^^b^i;^ 

^ )i>?*)>#mmzmmT2>o iEsaiP7Ki/^fi 

->XfAfif^fiS*4 0 0<D I P7 KUXil 
*-3lU5V 16^LTIP7^^'J>^ 
fg2 1 6«C»ST*. 
[0 0 2 5] HI 3 tZ, *%^tCi>tt^@S^* 4 0 0 CO 

**«»»<c^i»Ttt«ay v h4 i oi*j 

C / «^oTl^f^7^7l/<tIffi^4 1 2 iZtiQTL 
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T, I P7Kl/X-LUN^r.vtf>^tg4 1 4, IP 
7 H l/7t+a »J 7^ S5£*8tg4 1 6 £<SA<5o t<< X 
^7K ^aSltg4 1 2\t. f^X^JK 2 0 0 £il 
iU LU^fi£^>LUg8^^^^^^TT r ^X^7 
K2 0 0$tmyD^7AT$>^ IP7FI/X 
-LUNV7 tT>^»|gtt, B4CStIP7HI/X- 
LUNT^lf^f-^SOOS^, S8ROIP7 
FI/X5 1 0 tLUSf 5 2 0©»*ft^*ff5. IP 
7Hl/7-LUN7y bT>^tSfcg4 1 4^fTofe I P7 
Kl/X<hLU#^CD#j£tt#£. f^X^7H200 
ftgPtf) IP7KW-LU NttJfcftW^&Kg;*. -5 21 £ 
tC<fcD, 5=^X^7 l^f 2 0 0Tt>Hi;»JS#^ffto 
tl^o I P7 FUX1z*aU^-<t»e«t64 1 6WU Bl 

5{c^-r e t^75:7^-trxnr^Lu^jr^-> r ;u6 00$ 
j\Ft3 % c:cD^-y;^e>#eti^7^-irxprfig^7jNXh 

£LU©|&£;U-* 3 0 0 ££0^X^71/^ 2 0 0 
ftgp<D IP7>rMU >^S2 1 6£»5rr SC^lc 

[0026] S5tc^-r7^"tixprtgLu^T— 

6 0 011 ^Xh610, f^XhcOI P7Kl/X^ 
SmhIP7Hl/X 6 2 0, WXh^T^X 
-r^d^^wrt^LU$:ST7^-trXpJ^LU6 3 0, 
^(BLUfcJMfrr* I P7Hl/X^inUM I P7 
KUX6 4 0O«lS»Or- 7;!/T&<5o 0 5 (2#JT 

*X hAte I P7 Hl/X" 0 10 0" I P 

7KI/X" 0 0 0 0" \Zttfotftt*>nrz.LU0\ZT?1Z 

7 K UX" 0 1 10" £S*>, I P7H t/X" 000 
2" lC*rjSfttte>n/S:LU2*5J:t/LU3JC7^-feXRl 
SBT«*. CC7)J:-9(c^x hd<S»©LUIl7^t^pI 

[0 0 2 7] *HS6^figf**5ttS»lfP^O^Titt 
WTZo £-f$)&lZ, yXfAflf^ 

£co< ^i^7^irX^iil$n^)^co>>x5 : -Ai9:fi- 
&7t\Z. fl«*4 0 0^X^7KfI«tg4 1 
2£JH^T. RAIDflMu SfiSSfiffiLT. 5 s * X 
^7H 2 0 0^(:LU^Mt^ o dCTtt*tS^ 

KttJfctttj-, h7-^3&^7^-trXTSIRC0ffllJ3 l J : F 
tCft* I P7 KlxX£liJ£T6££T&a. Ii5££nfc 
I P7h*UXteI P7 KI/X-LUN77 fcf>^8»fig4 
1 4 lC<£0LU£#JPf* ttSn. IP7KUX-LUN 

fc. ^LU^7^-txn*XhMLT. ajst>ft» 
fcIP7KI/XMa$n*. *XhttWLU^7^ 

-trxr^esucn wjEftitensti P7 Kux^eaijfe 
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[0 0 2 8] *gBSfc»t§-Ctt. LUO- 2 3 2, LU1 
-2 3 4, LU2-236, L U 3 - 2 3 8 <D 4 OOL 

usmsu fn^tii:iP7Fi/r oooo\ M 

0 0 0 1 " , " 0 0 0 2" . " 0 0 0 2" £**/£Wt£ 
CtttS. dtOttJStttttt, B460IP7K1/X-L 
UN77e>^f -^5 0 0 Cg^n^o LU2£L 

IDltRAI D 5T«fig^n^5?iJL 

Hi; I P7 KUXiC#JS#ttT^3. 
[0 0 2 9] IP7Kl/X-LUN77tf>^f-^ 
5 0 0H I P7HI/X-LUN77 br>^tSfig4 1 4 
IP7H1/X-LU N»J6f* tf^S 2 1 4 

[ o o 3 o ] ^mmmmx^ wimoo^luo 

- 2 3 2 £, *XhB 110RU2 - 2 3 6^:LU3 

- 2 3 8ch£, *X bC 1 2 0#LU 1 - 2 3 4 <hLU 
2 - 2 3 6 iLU3 - 2 3 8i:$, *XFD13 0R 
Ul-2 3 4^7^txnt)(D < !:no ::^b, I 
P7HUXt+a>Jf>T»)l«i4 16H T^-tXpJ 
iLU^f-7Jl/6 0 0^no 

tfAJj-?Z> a l5C^n^J:ol:, ^hAlOO^) 

1 P7H l/Xte" 0 10 0" 0 , WhBl 10 
te" 0 110", *X h C 1 2 0 te" 0120" , ^ 
h D 1 3 0 tt" 0 13 0" CO I P 7 K l/X £ j#0 0 >X 
T-A^a#fcL r^^7H 2 0 CV/^-feXTS* 
7h^I P/Fl/X^^b^UM^Tl^o 7^t:X 
pftELUM^-T— ^6 0 Ota, &fT<B*&<&7*-fexa< 
ffoI^nT^SCt^LTV^. IP7HUXt^a 
■JfrMig4i6H ^ 
;U6 0 0 &tx:\Z, W3 0 0 tIP7^WJ>^¥ 
i£2 1 6fC;ttLT, I P7FI/X" 0 10 0" <h" 00 
0 0 " m<omSk hA100£LU0-232 

Wi) . " 0 110" £" 0 0 0 2" IfflCDteig (*X h B 
110<hLU2-236 ^octO^L U3 - 2 3 8PI) , " 

0 12 0" t" 0 0 0 1 " fflO<£fi| h C 1 2 0 £ 
LU 1 - 2 3 4M) . " 0 12 0" t" 0 0 0 2" ftl<& 

hCl 20chLU2- 2 3 6&£tfLU 3 - 

2 3 8R8) , " 0 13 0" £" 0 0 0 1 " fflomm (* 
XhDl 30(hLUl- 2 3 4Pp1) &VFoJTZ>£z>lZ.m 

5. ft*5, ^XhCl 2 0, *XhDl 30, x -f 
X^7H 2 0 0«i:t)W7h7-i7B5 1 0±tc* 

&<t)t. ^<^cDtej&ta;i/-^3 o o^nctfi^ 

^(Otzft. I P7H l/X" 0 120" 00 0 

1 " " 0 12 0" <h" 0 0 0 2" P]<D«£ 
JS, " 0 1 3 0" t" 0 0 0 1 " mn&tikiz-o^Ti*. 

3 0 Q\ZVt*l-rz>&.o\zmfeLtz< 
[0 0 3 1] I P/t^y h^^coEiMTC I P7 KU-Xi: 



<Blc:fc^T, 3 0 0 lC»4»9Jlcfrb^ttlga&S 

[0 0 3 2] ±K»J£K:J:?K tahAlO 0RU0 
-2 3 2^7i7ir7 k -r^>^JC«, eaiTCl P7KUX" 
0 10 0", (ESBtel P7 Kl/X" 0 0 0 0" ©I P/X 
^ryhSflEfflf*. I P7H l/X" 0 10 0" L" 00 
0 0 " m<D&m*)l'-9 3 0 0 TttfFBirSct P KS5£ 

7H 2 0 OrtCD I P7-f ;i/*»J>4^R2 1 6Tt)IE 

[0 0 3 3] ££T*>U *X hBl 10^LU0-2 
3 2\ZT?^7s~?Z>tt\zUmjl\ P7 Kl/X" 011 
0" , KSBtel P7H1/X" 0 0 0 0" <D \ P/Vry h 
ZfemirfctTZt* I P7FI/X" 0 110" 0 

0 0 0" mv>&m*)V-$ 3 0 OTtetf pISttT^fc:^ 

[0 0 3 4] ^XhBl 10^LU0 - 2 3 2C7^7t 
xrsfc«>Jc(te3l7t;I P7HI/X" 0 110", fc^ft 

1 P7F1/X" 0 0 0 2" <D I P/Vry h&mmistzt 

3 0 Ota I hW«5G>LU£Ba 
Tr#-r, I P7 KUXLdiBfll^ft^fcs&lC. CO^FiE 
fe/^y h£ilLTL£5a*, t^X^7H 2 0 0(^ 
<7) I P7Fl/X-LUN^WtfS2 1 4(7)1 P7K 

1/x-lun?7 tr>^^— y;u5 o o ic&^t i P7 

Kl/X" 0 0 0 2" iLUO^MH-bnt^TitC 
£rfmZ><DT\ x^X^TW 2 0 Orta5TC:<0tei3l£ 

[0 0 3 5] EUiCOflffilu ftff^cfcD*SIJE«9iJCcfcn 
fcf, i SCS IgffiTM P*y h7-^tC}g^$n^^ 
ai77Ki:^^T, lPW7hft©(£i7r:IP7 
KUX^feiUftl P7 FUXOffilCJcD, «©LUN 

[0 0 3 6] $fc, *yb J 7-9&ftKtzmffiTZ)l'- 
^tCfe^T, I P7 KUXtOJffltCcfcD, ffi*^)L 

UN«a Ur-< tliieot+a Ur^f IfigS, f^X 

^7K ©nasTH^-rs c twx&Zo 

[0 0 3 7] LUriC I P7 FUXSWJiKft 

7 i-t &&z>(D tmcmmz 1 "pcox^x^7u-r 

[0 0 3 8] M^^#^LU^gUC0-r 
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[0 0 3 9] *SBK«Ttt, @S^*4 0 0^1^ 

r^X^77H 2 0 0&£W\s-?3 0 0^<D^a«f« 
O&Slte, *>>7-*B 5 1 0£4fLTfroT^£ 
H6^T<t5K:*^ hV-ZB 5 1 0THft<, 
<gg$S*4 0 0tf^^7K 2 0 0£«£.&!?/fli&7 
0 0 6iWi»*4 0 0<h;k-*3 o o£i£j£mmi& 
7 1 0*ttfflbT*a«*<3[>lEa*ffoTt)A^. 1WH 

[0 0 4 0] #«Sfi0STfeL LUl- 2 3 4^ 

v h9-^B 5 1 0±CD5^X h^^W^tXSnft 
lri*«. ^CDlSttLU 1 - 2 3 4IC»JS-r* I P7 HI/ 
X" 0 0 0 1" h7-^B 5 1 0±T©*W2Sfc 

p-*;p7Fi/^i:tnn lui- 2 3 4\zmr^^ 

CtlJ&<)5:0, <fcO"tr^i»jT->f Wfcft££ft«. 
[0 0 4 1] ^h^Hzyx- 
^ ICS 0 t^.X^ 7 K ft 7 * -feXT *«TK8H Lfc 

fc, x^X^7U^36W-'>X--^(ca^fc5 :r -^te3l 

3 0 o±"CteiH 1 py^U7s(Dmz^^y^)i 

[0 0 4 2] *SMlT1i, ^Xh^-O^ 

■s, -^n-^nicgijco i P7Hux$:«emi&Tt>^ 

-f >9yx.-7.\zmkV> I P7 Kl/XS«t)Wl IP 
[0 0 4 3] *HSE^SIT«, 7 1/^3: 

^x-**^. -tn^nic»jcota» 1 P7 

[0 0 4 4] Sfc, *HWrttr-{X^7H2 0 



0\Z I P7KUX-LUN^ft^g:2 1 4*5j;tf I 
?\ fe^88t&£MPU2 2 4*3cJ;tf* ; fcy 2 2 2 tCTSI 
[0 0 4 5] 

^X^7U<C0*.y h"7-^-f >^7x-^iC«»<Z) I 
P7 \ i UX&m&-ZZZ>^®t. "T4 7,0YV«<nnv> 
LU^IP7Kl/X^MW^t, IP/^7b 
OteiHTC IP7K1/X £fci£2c IP7H I/X(Dffi^lT 

oteaittLUK:»*ft»6nfci P7Hi/x^Mi 

P 7 F UX\zmfeLT&m.?Z> d £ £ U flS^I 
P7\*lsXtLUN<D^y\f>?&J:Zf£(D&m7tI P 
7Hl/7iKii5fe I P7 KUX^fflcoKit^pJ^tl^ 
^®»3£*ff ?£<htc£9. t-T7^7KMWI/- 
^tCTte^TEl P7Kl/XteiH5t I P7Hl/7©fl^ 

X^7K *5<fctfx>f X£ 7 U-f CD^gpo;l/-^±Tt¥ 
*©LUNt*aUf>f ^^COir^U^ ^^nl 

[0®<7)fS^aittW] 

[HI] #3SW<D*!y h7-*«ric0T*S. 

[0 2] *^(cfe^^>T r ^X^7U-rcD^gp^n^^ 

[0 3] ^sew^wsflFaja^orta^py^HT* 
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